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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yuyeOHoro mnpeamera «Dusmuka» B 00pa3zoBaTeIbHBIX
OpraHu3alUsIX Poccuiickoi Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOTPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJIbTaTaM
oOydeHHusl, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTeCTBEHHO-HAYyYHBIMH Y4YEOHbIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUs! (PU3MKUA Ha YpPOBHE CPEAHEro OOLIEro
o0pa3oBaHusl, IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « u3nkay 1mno rojgaMm 00ydyeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkoapHbIN Kype GU3UKH — CUCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4YaeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEpPUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaromuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPU BBINIOJIHEHUU UMHU Y4€OHBIX HCCIEOBaHUM.

B ocHoBy Kkypca ¢u3MKMA JUIsi YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHUUYECKHUX M TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COoIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIEHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCSA (pusmueckue Teopuu (POopMHUpPOBAHUE NPEICTABICHUNA O
CTPYKTYpe TOCTpOCHUS (M3UIECKON TEOpHH, Poiikd (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIPaHUIIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (DM3UKU pPean3yeTcsl MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YyYarOIIUXCS.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
IpaKTHYECKUX PalOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO IIpollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [Ilpu d>ToM obOecreuynBaeTCss OBJAJCHUE
00yJaronmMuCcs yMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bosnbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anad. Ilpu sToM JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJlaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nemnoB. /[ KauyecTBEHHBIX 3a/a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
0OBSCHEHHE TPOTEKaHUs (U3MYECKUX SBICHHA W TIPOIECCOB B OKpPYXKaIOIMIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIEIH A CHTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tpolecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 00miero oopa3oBaHus JODKEH N3yd4aThCs B YCIOBHSIX
IpeIMETHOT0 KaOuHeTa (M3MKU WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKiIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKAa3aHHBIX B
nporpamme 1o (U3NKE YICHHYECKUX MPAKTHUYECKUX padOT M JI€MOHCTPAIMOHHOE
00opyi0BaHUE.

JlemoHCcTpanoHHOE  000pyIoBaHWe (QOPMHUPYETCSI B  COOTBETCTBHH  C
OPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBAaeT IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DHM3HMKE KIFOUYEBBIX JEMOHCTpAIMi s
UCCIICJIOBAaHMSI  W3yYaeMbIX SIBJICHHA W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHECHHIA.

JlabopatopHoe o00OOpyAOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopmupyeTCcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
Ja00paTOPHOTO OOOPY/IOBaHHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
UCTIOJb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 001IeM 00pa30BAHUH SIBIISTFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(GU3HYECKUX 3HAHWIA U HAYYHBIX JIOKA3aTCIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiM (DHU3UKHU JUIA PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX Iene 00ecreunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

npolecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHHUH MPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsSCHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOGHHE CHOCOOOB pEIIEHUs pPa3IuYHbIX 3a7ad C $BHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBHSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpezieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yIbTata;

e CO3JaHUE YCJIOBUU JUIS PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus orBoautcs 204 gaco: B 10 ximacce — 102 gacoB (3 yaca B Hezenio), B
11 xnacce — 102 gacoB (3 yaca B HEACIMIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JE€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX paboOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yYJarOIMUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABl NO3HAHUS OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLlECCE IIO3HAHUSA IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUX SIBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMeneHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelIeHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHoe  nBukeHue. JIBUKEHHE  MaTepUaIbHOW  TOYKHA IO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAs
ckopocTb. [lepuon u yactora oOpamienus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYTAMH, NPONJAECHHBIMUA TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE TPOMEXKYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipyammn  otHocutensHOCTH  ['amunes.  llepeeli  3akoH  HeroTtoHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsbkectu. IlepBas Kocmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH MJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYecKue YCTPONCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJN.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCcKre YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoOJEnu CTPOEHUS Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHEd KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBM)KEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIIoCTpUpyoLas MpUpoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOoCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHUEM CXKATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3meHeHre BHyTpEHHEN SHEPrUM (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

HN3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenne u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayum3aius. Y AelbHas TeruioTa miaBieHus. CyOoammanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue narpeBanusi ¥ MIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsAoB. 1IpOBONHMKH, OUANEKTPUKMA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CyNEPHO3ULIMU IIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOOHHWKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yuyeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU HA OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCMOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JIPyTHE), JABUTATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJIUIIHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKuMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa JNMHHUI MarHUTHOU
WHIYKIWH T0JISI MOCTOSHHBIX MArHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapajes.

BuxpeBoe »snexktpuueckoe rmose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMH. OJIEKTPOJIBHXKYILAS — CUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYyKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TTOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nea 5. KoJsiedanus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBbTPAa3BYKOBasl IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habnronenue otpaxeHus: U IpeioMICHUS] MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpakeHue,
peroMIICHUE, MOJSIpU3alus, AUPpaKius, HHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMyiia TOHKON JIMH3BL. Y BEIMYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuueckue mpruoOOpHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

Hab6mronenue nucnepcun cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol



W3mepenne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.
Habmronenue aucnepcuu cBeTa.

Pasznen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
IIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3myueHune u moryomeHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6mronenue TMHeHYaThIX CIEKTPOB U3ITYyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramma-u3IydCHHS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€EDP.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTHUBHOCTh. McTtouHuk sHepruum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3NBI TJIaBHOHW ITIOCIIEAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEeHHEE CTpOCHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacummpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOro MOJyIIapys U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Pons ¢usukn w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DPU3UKU
Y aCTPOHOMHUHM B COBPEMEHHOU HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIMA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIE DBJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpeeseHUe TIONaAH MIOCKUX GUryp u o0bEMa Tel.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIEKA MArHUTHBIX Py,
dhoTOoCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIHMOHHASA I1€4b, pajap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnmka» Ha YPOBHE CpPEIHErO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro npeamera « Pu3nka» A0TKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAINM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00yYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJICMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy TyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
IpUCYIIEro (PU3NYECKON HAyKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUYECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHHsd  (QU3MKU  OCYLIECTBISITH ~ IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEATEIbHOCTh MHIUBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ YYETOM aHaln3a UMEIOIIUXCS
MaTe€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATUSMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIBCKOW U TIPOCKTHOW JACATCIEHOCTH
B 001acTé (U3UKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY
METOJIOB pelieHUs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIeTh BUJAMH JICATCILHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINHA, TPEOOPA30BAHUIO W MPUMCHCHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX IIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBa
CBOMX YTBEPXICHUM, 3a]]aBaTh MapaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJIe¢ PpCHICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHLHOMN
JESTSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIIBIT,

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HECATECIILHOCTH,

YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITIOAXO0/IbI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 3aa4H, JIOITYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYCHUsS WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IOUCK, aHAIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANMI0 WH(POPMAIMU Pa3INYHbIX BHJIOB H (OpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHBIX
3aad  C CcoOMIofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  JITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MYECKOTO COJEp)KaHUs B PasIUYHBIX (hopmarax c
y4€éTOM Ha3HAYCHHSI MHPOPMAITUHU U [IEJICBOU ayIUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy MpeACcTaBICHUS U BU3yaJIN3aIIHH.

KoMMyHUKATHBHBbIE YHUBepcaJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIIAITh  OOIlEHWE Ha YypokKax (U3UKKM ©U BO BHE-YPOUHOM
JESITENIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEN KakJI0T0 4WieHa KOJUIEKTUBA;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTUIKEHUIO: COCTaBJATh IUIAaH JAEWCTBUA,
pacrpenenath pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaueCTBO CBOETO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TMPOEKTHI, OLEHUBAaTh HUIEH C TMO3WIMU HOBU3HBI,
OpPUTHHAJILHOCTHU, PAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBIISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEJIbHYIO ACSATENBHOCTh B 00JIACTH
GU3UMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHMPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTHYECKOW paboThl ¢ YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI UM MBICIUTEIBHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIluH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHUCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS 10 WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHalW3€ pPe3yJIbTaToOB
JCSTCIIBHOCTH,

PUHAMATH CeOsl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTRA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHaIW3€ pPEe3yJIbTaToB
JIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (Qu3MKEe A YPOBHS CpeaHEro oOmero o0pa3oBaHUS y OO0ydYarOIIMXCS
COBEPIICHCTBYETCS HIMOIIMOHAIIbHBIH MHTEIUICKT, IPEeIMOoJIararo i
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOMN AMOIMOHAIBHOHN cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
YMOIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMHY, BKIIOYAIONICH CTPEMIICHHE K JIOCTIKEHHUIO LS H
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE JICWCTBOBATh HCXOJS M3 CBOUX
BO3MOKHOCTEM;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATH €ro IIPH OCYIICCTBICHUM OOMICHMS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaNBaTh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, TPOSBIIATh MHTEPEC U Pa3pemiaTh KOH(IUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeAaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKA, MHEPIIMATIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnH (PU3NUECKUX 3aj1ay;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHUS,
B3auMoOJielicTBUE Tell, Tu(dy3usi, OPOYHOBCKOE JIBMKEHHE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIAKICHUN ), TEIJIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MIPU €r0 HArpEBAHUU B 3aKPHITOM
COCyJ€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AIIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE NBIKCHHE, WCIONL3ys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IyTh, IMEPEMEILICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAS YHEPIUsi, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3MYEeCKUl CMBICT HCIOJIb3YEMbIX BEIHYMH, WX OO0O3HAYCHHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BETUYHHY C JIPYTUMU
BEJINYMHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ysl (U3MUeCKue BEIMYMHBI: JaBJIGHHE Tasa, TeMmIleparypa, CpeaHss
KMHETHYECKAsl YHEPIrUsl XaOTUUYECKOIO JBUKEHHS MOJIEKYJI, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; IpPH OMNHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIWMYHH, HX
0003HaYEHUsS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(bU3UYECKYI0 BEJIMYHUHY C APYTHUMH BEIHMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIUAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOJIb3yEMBbIX
BEITMYMH, WX OOO3HAYCHMS] W CIUHUIIBI;, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BEJIUYHHY C APYTHMH BEIHYUHAMY,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (PU3UUYECKUE
3aKOHBI Y TIPUHLKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM OJHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCA,
MPUHIMUIT CYNEPNO3ULMUA CUJI, NMPUHUMUII PABHOINPABUS WHEPLHUATIBHBIX CHCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TE€OPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKON SHEPrUU TEIJIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHON TeMmIepaTypoi, NMEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
o0jacT) NPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAaIllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inyaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM XKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YEOHOro JKCIEPUMEHTa,
co0upaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYJOBaHHWS, MPOBOAWTH OMBIT U
(bopMyIIMpPOBATh BHIBOJIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT GU3HMUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BATh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpOBaTh Pe3ybTaThl IMOTYYECHHOW 3aBUCHMOCTA (DU3WYECKUX BEIUYHH B
BU/JIe TAOJIUII U TPaUKOB, AENIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM W MPOSKTHOM
NEATEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
00opyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKON MOIENbIo,
UCTIONB3Ys (pr3MUecKne 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aa9n
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUECKHE BETUYHHBI U (POPMYIIBI,
HEOOXOaMMBIC I €€ PEIICHHs, TPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIyYCHHOTO 3HAYCHUS (PU3UYCCKOU BEIIMYUHBI,

pelIaTh KaueCTBEHHBIC 3a7a9H: BRICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIENIOYKY PACCYXJACHHUI C OMOpPONM Ha HM3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJIb30BAaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
Y TIPEJICTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIPHONH MHGPOpMAIIH, MMOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyto HH()OPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHuu ¢ MpUuOoOpaMu U TEXHUUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MTOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B Tpynme C BBHIMNOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYIIbl, PALUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYECKOi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TNPUMEHEHUS M3YyUYEHHbIX (U3UYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jy4d CBETa, TOUEUHbI UCTOYHUK CBETA, siIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UUIECKUX
3aj1ay;

pacro3HaBaTh (pU3nMUecKHe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJIECHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKUUs, JACMCTBHE MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KoJeOaHUA U
BOJIHBI, TPSMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTpPaXKEHHUE, MNPETOMIICHUE,
uaTepdepentys, audpakuus W TOMApPHU3AIUS  CBETa, JTUCIEPCUs CBETa,
dbotoanekTpudeckuit 3gdexT (hoTodrddhexT), cBeToOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEHYaToro CHeKTpa aToMa BOAOPOZAa, €CTECTBEHHass M MCKYCCTBEHHas
panloaKTUBHOCT;

OMHCHIBAaTh H3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
3JIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (DU3HUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AIEKTPUUECKOE HANPSDKEHHE, AIEKTPHUYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO mMojs, cuia Ammepa, cuna JlopeHua, HWHIyKTUBHOCTB
KAaTYUIKHA, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl MU YacToTa
Koje0aHUN B KoJeOaTeNTbHOM KOHTYype, 3apsii M Cuja TOKa B Ipollecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE PpAacCTOSHHE U
ONTHUYECKAas CHWJa JIMH3bI, TPU OIMWCAHUHU MPABWIBHO TPAKTOBATh (HHU3MUECKUI
CMBICTT HCTOJB3YEMBIX BEIWYMH, HMX OOO3HAYCHHUS W EIAWHMIIBI, YKa3bIBaTh
GopMyIbl, CBS3BIBAIOIINE JaHHYI0 (HU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEITUYMHAMU;



OMKCHIBATh M3Y4YEHHbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, MPU ONUCAHWU TPABWIBHO TPaKTOBaTh (PUIMYECKUA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EAMHMIIbI, YKa3blBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOIN BEIIMYUHBL;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKHE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIE0BATEIHLHOTO U NapalIeIbHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXpaHEHUs! HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsijia, 3aKOH COXpPAaHEHUsI MacCOBOr0 yucia, mocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Mpu 3TOM pas3iindaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHULBI, 00JIACTH)
IPUMEHUMOCTH;

OTpEeENATh HAlIPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl MPOBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBa€MO€ IJIOCKHM 3€epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: IMPU ITOM
dbopmynupoBath mpobiieMy/3aqadyy M THIOTE3y Y4YeOHOro OKCIEPUMEHTa,
coOuparh YCTaHOBKY H3 MPEUIOKEHHOrO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(GbopMyIIHpOBATh BHIBOJIBI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3MUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHMI: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYUYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYMH B BUJIE TAOJHUIl U
rpaduKoB, JAeyaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEI0BAHMS;

co0irofaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrO SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pya0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCHIONB3YS (hpr3MUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJauu



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYHHBI U (POPMYJIBL,
HEOOXOuMbIe 171 €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHMBATHh PEaTbHOCTD
MOJy4YE€HHOTO 3HaUYeHUs (PU3HUECKON BEITMYUHBL;

peuaTh KaueCTBEHHbIE 3a/1a4d: BICTPAUBATh JIOTUYECKU HEITPOTHUBOPEUUBYIO
LEMOYKY pPAaCCY>KIEHUM C OMOpOM Ha HM3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U MPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOJTy4aeMyto HHPOpMaLIKIO;

OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX 0€30MaCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HU,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEACHUS B OKPYKAIOUIEH CPEJIE;

paboTaThb B Tpynme C BBHIMNOJHEHHEM pPAa3JIMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYIIbl, PAlLHUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAaHUPOBATH JICSITEIIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbl B PEIIEHUE paCCMAaTPUBAEMOM ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontponbnbie | IlpakTnyeckue (g :
NMpPoOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METObl HAYYHOI'O MO3HAHUS 1 Bubmmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 1
Pasznen 2. MEXAHUKA
2.1 Kunemarika 14 1 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 Husamiuia 13 ! 2 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3 11 1 1
AKOHBL COXPAHCHIA B MEXATHIe https://m.edsoo.ru/7f41bf72
54 JluHamuka BpamaTebHOTO JABHKEHUS 4 |
' TBEPJOro Tela. JIEeMEHThI CTaTUKH.
Hroro no pasgeny 42
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 | bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
39 OCHOBBI TEpMOJMHAMUKH. ATperaTabie 16 1 3 bubmmoreka [JOK

cocTosiHUA BenlecTBa. @a3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubmunoreka LIOK
https://m.edsoo.ru/7f41bf72

Nroro no pazgeny 29
Paznen 4. JIEKTPOANHAMUKA
but6mmoreka [IOK

41 UISKTpOCTATH 15 1 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 13 ) bu6nuorexa [IOK

' PA3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Nroro no pazgeny 28

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 11



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnsie | IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
L1 MarauTtHoe nosue. DIeKTPOMAarHUTHAs 14 ) bubnmoreka [JOK
’ WH Ty KIIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 14
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHuyeckue U 3JIeKTPOMarHUTHbIE 19 | 1 bubnmnoreka [JOK
’ KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
’9 MexaHU4eCKHUE U DIEKTPOMAarHUTHBIE 7 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2. 1 1
3 Onrika ! 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 43
Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI crIeIIUAILHOU TEOPUH 4 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Nroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBaHTOBOU oNTUKU. M3myueHus 2 1 bu6nuoreka [IOK

U CIIEKTPBI.

https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
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bubmunoreka LIOK
4.2 C 4
ThoctHe atoMa https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4. A 1
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97c¢
Nroro no pazgeny 27

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 8
Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngs?;lifsgsifz}i 41c97c
Nroro no pazgeny 4
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
JJIeKTPOHHbBbIE
Jara uudgposbie
Kosau4vecTBO 4acoB u3y4deHusi | oOpa3oBaTe/bHbIEC
Nen/m | Tema ypoka pecypcsl
Kontpoabubie | IlpakTnueckue
Bcero P P
padoThI padoThI
®dusuka — HayKa O IPUPOJE.
Hayunsie MeToab! MO3HAHUS
bu6mmoreka [IOK
OKpy>Karoiiero mupa. Pois u mecto
1 (UBHKH B hOPMUPOBAHUH 1 03.09 https://m.edsoo.ru/ff0c32e2
coBDeME o“p ap o K ' bubmmoreka [JOK
BPCMEHHOM HayHH fIK DTHHEL https://m.edsoo.ru/ff0c33e6
MHPA, B IPAKTHYECKON AEATETbHOCTH
Jronen
1 Mexanndeckoe aBmkeHne. Cucrema | 06.00 Bbu6nuoreka [JOK
oTcyera. ’ https://m.edsoo.ru/ff0c3508
CrocoObI OITMCaHUs MEXaHUYSCKOTO Eub 10K
noImoTeKa
3/2 keHus. TpaekTopus, , 1 07.09
AABIDKCHIL. & pAcKTOpHA, TyTD https://m.edsoo.ru/ff0c3508
nepeMenieHue.
PaBHOMEpHOE IPSIMOJIMHEWHOE
43 nBukeHrue. CKOpoCTh U ypaBHEHHUE 1 10.09 bubanorexka HOK
PaBHOMEPHOT'O IIPSIMOJIMHEWHOTO ' https://m.edsoo.ru/ff0c3620
JIBHOKCHUS.
5/4 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 13.09 bubmuorexa [JOK
JIBUKEHUS. ' https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508

6/5

[ToBTOpEHME U3YUEHHOTO MaTepuraa.
Pemrenue 3agau.

14.09

7/6

PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
JIBHKEHUE. MTHOBEHHAs1 CKOPOCTb.
Yckopenue.

17.09

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c372¢e

8/7

PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE
neukeHue. CKopocTh. YpaBHEHUE
PaBHOYCKOPEHHOI'O IIPSIMOJIMHEWMHOTO
JBUKECHMUSL.

20.09

9/8

CBoOoiHOE TajieHue. Y CKOPEHHE
CBOOOIHOTO ITaJECHUSA

21.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

10/9

Jlaboparopnast pabota Ne 1
«M3yveHune nBUKECHHUS Tena,
OpOIIIEHHOTO TOPU30HTAIBHOY

24.09

11/10

[ToBTOpEHME U3YYEHHOTO MaTepHraa.
Pemrenue 3agau.

27.09

12/11

KpuBonuHeliHOE 1BUXKEHUE.
JBr>keHUE MaTepUalIbHOM TOYKH T10
OKPYHOCTHU

28.09

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3ada

13/12

Kunemaruka BpamareabHOro
IBIDKEHUA. YTII0BasA U JTUHEHHAs
CKOpPOCTH BpAILICHHUSI.

01.10

14/13

[ToBTOpEHME N3YUEHHOr0 MaTepuUaa.
Pemenue 3amay.

04.10

15/14

Kontponbras padora Ne 1.
«KunemaTuka

05.10

16/1

[IpuHIUTT OTHOCUTEBHOCTH
lanunes. MHepunanbHble CUCTEMBI

08.10

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcuera. [1epseii 3akoH HeroTOHA

Macca tena. Cuna. [Ipunnun

bu6mmoreka [IOK
17/2 .B i 11.10
CYTCDTIOSHIII CIUL BTOP OHU3aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa amst MaTepuanbHON TOYKA
18/3 [ToBTOpEHNE U3yUEHHOTO MaTepHana. 12.10
Pemenue 3anau.
19/4 Tpetuit 3akoH HproToHa st 15.10 bubmmoreka [JOK
MaTepUabHBIX TOYEK. ' https://m.edsoo.ru/ff0c3be8
205 3akoH BceMHUpHOro TaArorenus. Cuna 18.10 bubmmoreka [IOK
TSKECTH. ' https://m.edsoo.ru/ff0c3d00
21/6 [TepBas kocmuyeckas ckopocTb. Bec 19.10 bu6mmoreka [IOK
tena. [leperpy3ku 1 HEBECOMOCTb. ' https://m.edsoo.ru/ff0c3d00
22/7 [ToBTOpEHNE U3yUEHHOTO MaTepHana. 92 10
Pemenue 3anau.
)3/ Hedopmarus. Cuna ynpyrocT. 2510 bubmmoreka [JOK
3akon ['yka. ' https://m.edsoo.ru/ff0c3el8
24/9 JlaGopatopHnas pabora Ne 2. 26.10
«M3mepenne )KeCTKOCTH TPYKUHBD)
Cuna tpenusi. Ko unyienT tpenus.
25/10 Cuna CEH OTI/IBJIGI?H(I:I r? u BI/IE(GHI/II/I 05.11 bubmorexa HOK
P P ' https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WJIH ra3e
JlaGopatopnas pabora Ne 3
26/11 «3mepenne ko3 duimenta TpeHus 08.11
CKOJIbKEHUSD)
2712 [ToBTOpEHNE U3yUEHHOTO MaTepHana. 09.11
Pemrenue 3agau.
28/13 Kontponbras padota Ne 2. 12.11



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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«JlnHaMuka»

29/1

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBUIKEHHE

15.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

30/2

[ToBTOpEHME N3YUEHHOr0 MaTepHUaa.
Pemenue 3amay.

16.11

31/3

Pa0Gora 1 MOLIHOCTH CHJIBI.

19.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

32/3

Kunernueckas sHeprus
MaTepuaabHOW ToUkH. Teopema 00
M3MEHEHUH KHHETHYECKOW YHEPTUU

22.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

33/4

Pabota cuibl TSKECTH U CUIIBI
YIPYTOCTH

23.11

34/5

[TorenmmanpHas 3Heprusl.
[ToTentnuanpHas SHEPTHS YIIPYTO
nehOpMUPOBAHHON MTPYKUHBI.
HOTGHI_[I/IaJIBHaH BHGPFI/IH TCJIa
BOJIN3M TOBEPXHOCTH 3eMIIU

26.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

35/6

IloTennuanepHEIe U
HENOTEHINaIbHbIE CHIIBL. CBS3b
pabOoThI HEMOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOM dHEpPTrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN YHEPruu

29.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

36/7

Jlabopartopnast pabota Ne 4
«M3yueHue 3aKkoHa COXpaHEHUS
MEXaHUYECKON IHEPTUM»

30.11



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
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37/8

PaboTa cHIIBI B 110JI€ TATOTCHUS.
HOTGHHI/IaJ'II)HaH OHEPTIH B IIOJIC
TATOTCHHA.

03.12

38/9

[ToBTOpEHME N3YUEHHOr0 MaTepuUaa.
Pemenue 3amay.

06.12

39/10

KonrtponbHast pabora o Teme
«3aKOHBI COXPAHCHHUSI B MEXaHUKE)

07.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

40/11

[ToctynarenbHOE M BpaniaTeabHOE
JBIKEHUE a0COIIOTHO TBEPOTO
Tena. MomeHT cunbl. [1imeuo cuibl.

10.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

41/12

VYcnoBus paBHOBecHs TBEPAOTO Tela

13.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

42/13

Jlaboparopnast pabota No5
«M3ydyeHne paBHOBECHS TeJa MO
JICICTBUEM HECKOIBKUX CHID)

14.12

43/14

[ToBTOpEHME N3YYEHHOTO MaTepraa.
Pemrenue 3agau.

17.12

44/1

OCHOBHBIE TOJIOKEHUS

MOJIEKYJISIPHO-KUHETHYECKON TEOpHH.

BbpoynoBckoe npmxenue. Juddysus.
Macca monekyn. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

20.12

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

45/2

[ToBTOpEHME N3YYEHHOTO MaTepHraa.
Pemrenue 3agau.

21.12

46/3

Xapaxkrep JABHKECHUS U
B3aMMO/ECHCTBHS YaCTHI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
W TBEPJIBIX TEIl

24.12



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4dc2

WUneanpusiii raz 8 MKT. OcHoBHOE

Bbu6nuoreka [JOK

47/4 27.12
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
485 [ToBTOpEHNE M3yUEHHOTO MaTepHaa. 28.12
Pemenue 3anau.
TermnoBoe paBHOBecue. TemnepaTypa
49/6 u e€ usmepenue. lllkana remneparyp 10.01
Lenbcus
AOGcomtoTHas TeMrepaTypa Kak Mepa
50/7 CpeaHel KHHETUYECKON SHEPrUun 11.01 bubmorexa LOK
p ' https://m.edsoo.ru/ff0c511e
JBUKCHHSI MOJICKYI.
51/8 N3Mepenne ckopocTel MOJIEKyYJI rasa. 14.01
Pemrenue 3agau.
52/9 VYpaBuenue Menpaeneena- 17.01 bubmmoreka [IOK
Kuaneitpona ' https://m.edsoo.ru/ff0c511e
53/10 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 18.01
sa/11 M3onporiecchl B M€adbHOM ra3e u ux 2101 bu6mmoreka [IOK
rpaduYeCcKOe IpPeICTaBICHHE ' https://m.edsoo.ru/ff0c570e
55/12 [ToBTOpEHNE U3yUEHHOTO MaTepHana. 24,01
Pemrenue 3agau.
KonrponsHas padora Ne 4
56/13 25.01
«OcHoBHbIe nonoxenust MKT»
BryTtpeHHss dHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
57/14 crocoObI €€ n3MeHeHust BHyTpeHHsIS 28.01 bubmorexa HOK
yIp ' https://m.edsoo.ru/ff0c5952
SHEPTHUSl OJTHOATOMHOTO HUJICATEHOTO
rasa
58/15 KomnuuectBo TemnoTs! u padora. 31.01 bubmorexa [TOK

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

Bbu6nuoreka [JOK

59/16 B 01.02
HABL TEILToNEpeAaTn https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.

60/17 KonnuecTBo TENI0THI NpU ) 04.02 bubanorexka HOK
Teronepenaye. AnunabaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc

61/18 [1epBblil 3aKOH TEPMOAMHAMUKH U 07.02 bubmmoreka [JOK
€ro MpUMEHEHUE K U30ITpoIleccaM ' https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs mpo1ieccoB B

62/19 mpu 5 e. Bropoi I;aI];IOH 08.02 bubmmorexa LIOK

pHpoae. P ' https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
[punuun nevictus u KIIJ{ TermnoBoit bubmuorexa [JOK
MamuHbl. ukn Kapuo u ero KII/I. https://m.edsoo.ru/ff0c600a

63/20 11.02
DKOJIOTHYECKHUE TIPOOTIEMBI bubmuorexa [JOK
TETMJIOOHEPTETUKHU https://m.edsoo.ru/ff0c6938

6421 [TapooOpa3zoBaHue U KOHICHCAIHSL. 14.02 bubnmoreka [IOK
Hcnapenue u xunenue ' https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEIbHAS

65/22 BII&YKHOCTb BO3yXa. HachlleHHbIN 15.02 bubnuoreka [JOK
nap. Kp. ma6 padora Ne 6. ' https://m.edsoo.ru/ff0c64d8
«3MepeHre BIaKHOCTH BO3IyXa»

66/23 SIBrieHrE TOBEPXHOCTHOTO 18.02
HaTshKeHHsI. Kamuisiper.

Jlaboparopnast pabota Ne 7

67/24 «M3mepennre moBEepXHOCTHOTO 21.02
HATSKEHUSD)

68/25 TBépnoe teno. Kpucrammueckue u 9200 bubmmoreka [JOK

amopdHbIe TeIa. AHU3OTPOIIHS

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOMCTB KpucTauioB. XKuakue
KpucTauibl. COBpeMEHHbBIE
MaTepuaibl

69/26

IImaBnenue u KpucTajlsin3anus.
VI[GJIBHaH TCILJIOTA I1JIaBJICHUA.
CyOnumarusi. YpaBHEHHUE TETUIOBOTO
OanaHca.

25.02

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6708

70/27

Jlaboparopnas pabota Ne 8.
«M3mepenue ynenbHOU
TETUTOEMKOCTI

28.02

71/28

IToBTOpEHNE U3yUEHHOTO MaTepHaa.

Pemenue 3amay.

01.03

72/29

Kontponbnas padota Ne 4 «OcHOBBI
TCPMOAUHAMUKHU. AFpeI‘aTHBIG
COCTOSIHMSI BEIIECTBAY

04.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

73/1

DJIeKTpU3anus Teil. DICKTPUUECKUI
3apsz. [IBa Buaa 31eKTpUUECKUX
3apsA70B. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaaa

07.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

74/2

BzaumopeiictBue 3apsioB. 3aKoH
Kynona. ToueuHslil 3JIeKTpUUECKUI

3apsin

11.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

75/3

[ToBTOpEHNE N3YUEHHOTO MaTepHaa.

Pemrenue 3agau.

14.03

76/4

DNEeKTpUUECKOE MOJIE.

15.03

77/5

Hanpsik€HHOCTB AIeKTPUYECKOro
noss. [IpuHImMn cynepno3uinuu
AJIEKTPUYECKUX MoJel. JInnnn

18.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

HaNPsHKEHHOCTH

IToBTOpEHNE U3yUEHHOTO MaTepHaa.

78/6 21.03
Pemenue 3anau.
PaGota cui 3iekTpocTaTuuecKoro Eub 10K
nonmoTexa
79/7 noss. [loTeHnmanbHas 3Heprus Tenna 22.03
t P https://m.edsoo.ru/ff0c6f00
B 3JIEKTPOCTATHYECKOM I10JIE
bu6mmoreka [IOK
80/8 [MoTennman. Pa3HocTh moTeHIMATIO 01.04
et HOCTR TOTCHIHATOB https://m.edsoo.ru/ff0c6f00
CBs13b MEX]ly HANPSKEHHOCTHIO
3IEKTPOCTATUYECKOTO TI0
21/9 JEKTPOCTATHY T TOJISL U 04.04
Pa3HOCTHIO MOTEHIIHAJIOB.
DKBUIMOTEHUIUATBHBIE TOBEPXHOCTH.
[ToBTOpEHME N3YUEHHOTO MaTepHUara.
82/10 P Y P 05.04
Pemenue 3anau.
[IpoBOAHMKY, TUANEKTPUKU U
MOTYTIPOBOAHUKH. [IpoBOTHUKH 1 bubmmoreka [JOK
’3/11 JUDJEKTPUKU B DJIEKTPOCTATUYECKOM 08.04 https://m.edsoo.ru/ff0c6bec
nosne. Juanexkrpuueckas ' bubmnorexa [JOK
MPOHULIAEMOCTb. https://m.edsoo.ru/ff0c7018
DneKTpocTaTHYecKas 3aluTa.
DnekTpoémMkocTh. KoHnnencarop.
84/12 DneKTPOEMKOCTD TIJIOCKOTO 11.04 bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7126
KOHJIEHCATOpA.
DHeprus 3apssKEeHHOTO
25/13 KoHzAeHcaTopa. [IpuHuun neicTBus u 12.04 bubanorexka HOK
NpUMEHEHHE KOHIEHCATOPOB. ' https://m.edsoo.ru/ff0c72c0
3azeMiIeHHE AIIEKTPONPUOOPOB
86/14 [ToBTOpEHME N3YUEHHOTO MaTepuall. 15.04



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Pemenue 3amay.

87/15

KonTponpHas padora Ne 6 «OcHOBBI
AIEKTPOCTATUKIY

18.04

88/1

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuita Toka.

19.04

89/2

Hanpspokenue. ConpoTuBiIeHUE.
3akoH OMa Jj1sl y4acTKa LeMu.
DIEKTPUUECKOE COITPOTUBIICHHE.
DNEeKTPUYECKUE LICTIH.
[TocnenoBarenbHOE U MapaIeIbHOE
COEJIMHEHUS TIPOBOTHUKOB.

22.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

90/3

Jlaboparopnast pabota Ne 9
«I/I3yquﬂe IIOCJICA0BATCIIbHOT'O U
MapajuIebHOTO COSAMHCHHUS
MIPOBOHHUKOB)

25.04

91/4

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

26.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

92/5

3akon OMa 115l TOJTHOM (3aMKHYTOH )
anekTpudeckon uenu. Koporkoe
3aMbIKaHUE.

29.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

93/6

Jlaboparopnast pa6ota Ne 10
«3mepenue IJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS)

02.05

94/7

DnEeKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS] METAJIJIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTh

03.05



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNEKTPUYECKHUM TOK B BaKyyMe.

95/8 . 1 06.05
CBoJiCTBa DJIEKTPOHHBIX ITyYKOB

96/9 [TomynpoBOAHUKH, UX COOCTBEHHAS U | 10.05 bubnuoreka [IOK
IIpUMECHAsA IIPOBOIUMOCTE. ' https://m.edsoo.ru/ff0c84ae

97/10 CaoiicTBa p—n-niepexoja. 1 13.05 bubanorexka HOK
[TorynpoBOIHUKOBEIE PUOOPHI ' https://m.edsoo.ru/ff0c84ae

98/11 DJIEKTPUYECKUH TOK B BaKyyMe. 1 16.05
DNeKTPOHHO-Ty4eBas TpyOka
DNEKTPUUECKUH TOK B pacTBOpPax U

99/12 pacriaBax 3JCKTPOJIUTOB. 1 17.05 bu6mmoteka LIOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3

100/13 JlaGopatopnas pa6ora Ne 11 1 1 20.05
«3mepeHne 3IIeMEHTapHOT O 3apsaaa»
DNEKTPUUECKUH TOK B rasax.

101 CamocTosTeIbHBIN U | 23.05 bubmuorexa [JOK
HECaMOCTOSTENIbHBINA pa3psl. ' https://m.edsoo.ru/ff0c84ae
Mounus. 1Tnazma

107 PesepsHblii ypok. "IloBTopenue u 1 24.05 bubnuoreka [JOK
000011IcHIE MaTepHraay ' https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I10 102 1

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8c56

11 KJIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Hdara undgposbie
Nen/m | Tema ypoka Kourtpoasubie | Ilpakruueckue
Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypcebi
[TocTosiHHBIE MATHUTHI U UX
| B3auMo/ieicTBUE. MarHuTHOE MOJIE. 1 bubmuorexa [JOK
BekTop MarHuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MaruutHoe 1moJie MPOBOIHUKA C
ToKOM. OnBIT DpcTeaa.
BzaumopericTBue mpoBOAHUKOB C
) TOKOM. JleficTBME MarHUTHOTO TOJIS | bubmmoreka [JOK
Ha MPOBOJHUK ¢ TOKOM. Cuiia https://m.edsoo.ru/ff0c98fe
Awmrnepa. DIeKTpOU3MEPUTEIbHBIE
MPUOOPHI. DIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb.
JleicTBMEe MarHUTHOTO TOJIS Ha
JBHOKYIIYIOCS 3apsKEHHYIO YaCTHILY.
Bbu6nuoreka [JOK
3 Cwuta Jlopenma. Pa6oTa cubl 1
https://m.edsoo.ru/ff0c9df4
Jlopenua. YckopuTenu 3JieMeHTapHbIX
YaCTHI]
MarsuTtHble CBOMCTBA BEIIECTRA.
[TocTostHHBIE MarHUTHI. JlaGopaTtopHas
. bubmuorexa [JOK
4 pabora Ne 1 «MccnenoBanue AeiicTBUS 1 1
https://m.edsoo.ru/ff0c9acO
MAarHUTHOTO TOJISl HAa TPOBOJHUK C
TOKOM»
5 [ToBTOpEHME N3YUEHHOTO MaTepuaa. 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0

Pemenue 3amau

OnexTpoMarauTHas nHAyKus. [loTok
BEKTOpa MarHUTHOM uHAyKuuu. 3/1C
UHTYKITUH

HanpaBneHnue MHIYKIIMOHHOTO TOKA.
[IpaBuno Jlenna. 3akoH
ANEKTPOMATHUTHON UHIYKIIHHU
®dapanes

JlaGopaTopnas padora Ne 2
«HccnenoBanue sIBJICHUS
AJIIEKTPOMATHUTHON UHIYKIIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

[ToBTOpEHKE M3YYEHHOTO MaTepHraa.
Pemenue 3agau

10

Buxpesoe snexrpuueckoe none. I/C
UHAYKIHUU B JIBUKYLIUXCS
npoBoAHMKaxX. MHAYKIIMOHHAS Teub

11

[ToBTOpEeHME N3y4EeHHOTO MaTepuara.
Pemenue 3agau

12

NuaykTuBHOCTE. fBIEHUE
camouHaykuu. 9J1C caMOMHAYKIINN.
DHeprusi MarHuTHOTO TOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHMTHOE T0JIE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

13

[ToBTOpEHME N3YyUEHHOr O MaTepurala.
Pemenue 3amau.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

14

Tect no Teme: «MarguTHoOE IOJIE.
DNIeKTpOMarHuTHas WHITYKITHSH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

15/1

CB0OOIHBIE MEXaHNYECKUE
KOJI€0aHusI.



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

16/2

lapmonmnyeckue koaeOaHusl.
YpaBHEHHE rapMOHUYECKUX
konebanuii. [IpeBpamienue sHeprun

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

17/3

[ToBTOpEHME N3YyUEHHOT O MaTepurala.
Pemenue 3amau

18/4

JlaGoparopHas pabota Ne 3
«HccnenoBanue 3aBUCMOCTH
nepro/a MajbIX KojeOaHui Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»

19/5

3aTyxaIOH_[I/Ie nu BBIHY)K,Z[GHHBIG
koJiebanus. Pesonanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

20/6

[ToBTOpEHKE M3YYEHHOTO MaTepHraa.
Penrenue 3amau.

21/7

Kontponbnas padora Ne 1
«DNeKTpOMarHuTHAsE WHIYKITHUS.
MexaHnueckue KojaeOaHus.»

22/8

Koneb6arensuplit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJICOaHNS B
U/IealTbHOM KOJIe0aTeIbHOM KOHTYDE.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

23/9

Amnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

24/10

["apmoHuveckre 3eKTpOMarHuTHbIE
kosiebanus. dopmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B
U/IeaTbHOM K0Jie0aTeTbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

25/11

[ToBTOpEHME N3YUEHHOTO MaTepuaa.
Pemenue 3amau

26/12

[TepemennsbIit Tok. CuHyCOMAATBHBIN

bu6mmoreka [IOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

IIEpPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JIEHCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaIpsKEHUs

https://m.edsoo.ru/ff0cbd34

27/13

Konnencarop u katyiika
WHIYKTHBHOCTH B IICTTH ITEPEMEHHOTO
TOKA.

28/14

Pe3oHaHC B JIEKTPUYECKON LICTIH.

29/15

[ToBTOpEHKE N3YUEHHOTO MaTepuaa.
Pemenue 3amau.

30/16

['eHepaTop mepeMeHHOTo TOKa
Tpancdopmarop.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

31/17

[IpousBoxacTso, nepenaya u
MoTpeOIeHUE DIEKTPHICCKOM
sHepruu. JInHuii s5ekTponepenayd

32/18

OKOJIOTUYECKUE PUCKH ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ucnonp3oBanus
JIEKTPOIHEPTHUH B ITOBCEAHEBHOM
KHU3HA

33/19

IToBTOpEHNE N3yYEHHOIO MaTepUaa

34/1

MexaHuuecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopoctsb
pacnpoCTpaHeHUs U IJTUHA BOJTHBIL.
[Tonepeynsie ¥ MPOIOTHHBIE BOTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

35/2

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

36/3

HNurtepdepentus, mudpakius u



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

nojrsipu3anuda MCXaHUYCCKUX BOJIH.

37/4

3H€KTpOMaI‘HI/ITHBI€ BOJIHBI, UX
cBoicTBa U cKopocTh. [Ikama
SJICKTPOMArHuTHBIX BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ccfe0

37/5

DKcrnepuMeHTalIbHOE OOHapyKEeHHE
AJIIEKTPOMATHUTHBIX BOJIH. [1n0THOCTH
MOTOKA 3JIEKTPOMAarHUTHOTO
U3JIy4YEeHUs

38/6

[TpuHIIUTIBI paTUOCBS3U U
TEJIEBUICHUS.

39/7

Pa3BuTue cpencts cBszm.
Pagnomoxanus.

40/1

Pa3BuTue B3rs10B Ha IPUPOAY CBETA.
Cxopocts cBeTta. [IpsMonuneitHoe
pacnpocTpaHeHue CBETa B
OAHOPOHOM cpene. ToueuHblii
HMCTOYHUK cBeTa. JIyu cBeTa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd350

41/2

OrtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoenue
M300paXeHU B IJIOCKOM 3epKajie

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

42/3

[Ipenominenue ceera. IlonHoe
BHYTpeHHeE oTpakeHue. [IpenenbHbiii
YTOJI [TOJIHOTO BHYTPEHHETO
OTpakKeHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd7{6

43/4

Jlaboparopuas pabota Ne 4
«M3mepenue nokaszarens
HPEIOMJICHUS CTEKIIa»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd67a

44/5

JIunssl. [locTpoenue n3obpaxxeHuil B

Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

aun3e. OnTuyeckue mpudopsl U
YCTPOMCTBA U YCIIOBUS UX
0e30macHOTO IPUMEHEHUS

https://m.edsoo.ru/ff0cddle

®opmyiia TOHKOH JUH3BL. Y BEIUYECHUE

Bbu6nuoreka [JOK

45/6 JINH3BI https://m.edsoo.ru/ff0cddle
Jlaboparopnas pabota Ne 5
46/7 «MccnenoBanue CBOMCTB
U300paXEHUI B TUH3AX)
47/3 Hucnepcus ceeta. CoKHBINA COCTaB
Ocnoro cBera. L[Ber.
48/9 HNurtepdepentus ceeta
bubmmoreka [JOK
49/10 Jlacppaxuns csera. https://m.edsocl)l.ru/fmcedZZ
50/11 JlaGopaTtopHnast pabota Ne 6
«HaObnronenue qucnepcuu cBeTay
51/12 JudpakuuonHas pemeérka.
59/13 [ToBTOpEHME U3yUyEHHOTO MaTepuaa.
Pemenue 3anau
JlaGopaTopHnas pabora Ne 7
53/14 «3mepenune IJIMHbBI CBETOBOM
BOJIHBD
s4/15 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
55/16 [ToBTOpEHUE M3yUEHHOTO MaTepHaa.
Pemenue 3anau
57/17 Kontponbnas padota Ne 2 «CBeToBBIC

BOJIHBD»



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

58/1

rpaHI/II_IBI MNPUMCHUMOCTU
KJIACCMYECKOU MeXaHUKH. [locTynarsl
CIIelIMaIbHON TEOPUU
OTHOCHUTENIbHOCTH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cf862

5972

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

3ame/yieHre BpEMEHH U COKpallleHue
JUTUHBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cfa42

60/3

OHeprus U UMIYJIbC PEISITUBUCTCKON
yacTULbl. CBSA3b MACCHI C SHEPTUEN U
HMITYJIbCOM. DHEPIHUs IOKOS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfc68

61/4

0O06061enne TeMbl «OCHOBEL
CIIELUAJIbHON TEOpUU
OTHOCUTEIBHOCTI. Pemenne 3anay

62/1

Bunabl nznyuyenunii. Ictounnku
U3JIy4CHUM.

63/2

Cnektpsl. Bugsl ciekTpos.
CrnekTpaJIbHBIN aHau3.

64/3

JlaGopaTopHnas padora Ne 8
«HaOmronenne CIuIONIHOTO U
JIMHENYaTOro CIIEKTPOB»

65/4

OTKpbITHE U UCCIIEIOBAHUE
dotoaddekra. OmbiTe A. I
CroneroBa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cffc4

66/5

3akonbl pororddexra. YpaBHEHHE
OuHmreitHa i porodddexra.
«Kpacnas rpanuna» gortosdpdexra

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d015e

67/6

®oronsl. opmyina [Inanka. DHeprus
U uMIyJisC poroHa. TexHuueckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfel 6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16

YCTPOMCTBA U MTPAKTUIECKOE
npuMeHeHue: (POTOoIeMEHT,
dboTomaTuMK, COTHEUHas OaTapes,
CBETOAMO/

Hasnenue ceera. Onbith [1. H.

Bbu6nmuoreka [JOK
68/7 JIeb . X %
coelena. AMMIHECKOS JICHCTBIE https://m.edsoo.ru/ff0d04a6
cBeTa
69/3 [loBTOpEHNE U3yUEHHOr0 MaTepHaa. bubmmoreka [IOK
Pemenue 3agaq https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OmbBITEI
70/1 Pesepdopna o paccesuuro o-4actu bubmmorexa [OK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
bu6mmoreka [IOK
71/2 11 b
OCTYIaThl bopa https://m.edsoo.ru/ff0d0afa
M3aydenne u nornouieHue (OTOHOB
72/3 I H};[e exoie aTOM;.H co H(()l;o OBHSI bubmorexa LHOK
p pexo . A yp https://m.edsoo.ru/ff0d0afa
SHEPIruM Ha Apyroi. Jlasepsl
BonHosbie cBoOMcTBa YacTHIl. BOTHBI
73/4 ne bpoitns. Kopryckynsipao- bubanorexa [HOK
BOJTHOBOM yaynin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4CHHE
OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI
74/1 Pesepdopna mo onpenenenuto cocraBa bubmmorexa [OK
POOpA pea https://m.edsoo.ru/f0d0fd2
pPaauoaKTUBHOTO U3TyUEHUS
CgoiicTBa anbda-, 6eTa-, raMma-
n3nyueHns. Biusane
7502 d

PaauOaKTUBHOCTH HA KUBBIE
OpraHU3MBI



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OTkpeITHE IPOTOHA U HEUTPOHA.

bubmmoreka [JOK

76/3 N3oTomnbl. Mozens cTpoeHus https://m.c dsocI)l.ru 041162
aTOMHOTO sipa
3aKoH paJInOaKTUBHOTO pacraja.

7714 [lepuon nonypacnana. Ansha-pacmna. bubmmoreka [IOK
DIIEKTPOHHBIN ¥ MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMma-uzinyyeHue
[ToBTOpEeHNE N3y4EeHHOTO MaTepuarna.

78/5
Pemenue 3anau

79/6 OHeprus cBA3U HYKJIOHOB B sIIpE. bubnumoreka [IOK
S nepHble peakuuu. https://m.edsoo.ru/ff0d1356

20/7 Henenue sinep ypana. Llenmubie
AJIEPHbIE PEAKIIUH.

Snepnsiit peaktop. [Ipodaemsr,

81/8 MEePCIEKTUBBI, SKOJIOTUYECKHUE
ACMEKTHI AJIEPHON IHEPTETUKHI

22/ [ToBTOpEeHME N3y4EeHHOTO MaTepuara.

Penrenue 3anau

£3/10 KonTtponbHas padora Ne 3
«KBanToBas u snepHast pu3ukar»

4/11 MeTtop1 HaOJIIOIEHUS U PETUCTPALIUU
3JIEMEHTapHBIX YaCTHULI.

bu6mmoreka [IOK

85/12 DJIEMEHTApHBIE YaCTULIBI. hitps:/m.cdsoo.ru/f0d0e38

86/13 OTKpBITHE TO3UTPOHA. AHTUYACTHUIIA.

87/14 Jlenronsl. Anponsl. KBapku.

88/15 dyHIaMeHTaIbHbIE B3aUMOICHCTBUS. buGnnorexa LIOK

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

EnuHcTBO (Dm3ndeckoit KapTHHBI
MUpa.

89/1

Bun 3Bé3gaoro He6a. Co3Be3aus,
HpKI/Ie 3Bé?>l[bl, IIJTaHETBI, X BUANUMOC
nemkenne. ConHeyHas CUCTEMa

90/2

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE311

91/3

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCJIeI0BAaTEIbHOCTH. BHYyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBostonun CoJHIA U 3BE3]]

92/4

Mineunsiii [1yTe — Hama I'anakTuka.
[Tonoxenne n aBmxenne ConHua B
lNanaxTuke

93/5

lanaktrku. Y€pHbIE ABIPHI B Apax
TaJaKTUK

94/6

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe u3nydeHue.
MertaranakTvka

95/7

KoHnTtposbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

96/8

Hepemennsie mpoOieMbl aCTpPOHOMUU

97/1

O6o06matromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON U




ITUYECKOH cdepax NesTeTbHOCTH
YenoBeKa

98/2

O6o6maromuii ypok. Pois u Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOH KapTUHE MUpa

99/3

Ob6o6maromuit ypok. Posb
¢u3nueckoil Teopun B HopMupoOBaHUH
npeCcTaBiIeHUN 0 PU3NIECKON
KapTUHE MHpa

100/4

O6o6mmaromuii ypok. Mecto
¢u3uUecKoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTABICHUN O IPUPOIE

101

PesepBHbIil ypok. MarautHoe mnose.
DNEeKTpOMarHuTHasE MHIYKIUS
Onrtuka. OCHOBBI ClIEIIUAIBHOM
TEOPHUH OTHOCUTEIBHOCTH

102

Pesepnbriii ypok. KBantoBas ¢usuka.
DNEMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

l.

I'.4. Msaxuwes, b. b. byxosues, H.H. Corckuit ®usuka 10 k1. Ousnka
10 xmacc. ba3oBblil u yrinyOaeHHbIN ypoBeHb. Y4eOHUK. MocKBa.
[Ipocsemenue, 2020 r.

I'.4. Msakumes, b.b. Byxosues, B.M. Yapyrun ®@usuka 11 kiacc.
ba3oBblit 1 yriryOneHHbIN ypoBeHb. YueOHuk. Mocksa. [IpocBernienue.
2020 r.

. A.Il. PeimkeBuu. COopHuK 3a1a4 no pusuke. Mocksa, poda, 2005 -

2019 .
Coopnuk 3a1au no ¢usuke s 9 — 11 knaccos. CocraBurens [.H.
CrenanoBa. M.: «IIpocsemenuey, 1996 r.

. 3aganus oOpazoBarenbHoro nopraia Pemry EI'D

METOJINYECKHUE MATEPHUAJIBI J1JId YYUTEJIA

6.

8.

9.

I'.4. Msxuwes, b. b. byxosues, H.H. Corckuit ®usuka 10 ki1. Ousnka
10 xnacc. ba3oBblii 1 yriyOJaeHHbIH ypoBeHb. Y4eOHUK. MoOCKBa.
ITpoceemienune, 2020

I'.4. Msikuiues, b.b. byxosues, B.M. Hapyrun ®u3uka 11 knacc.
bazoBblii 1 yriryOieHHBIN ypoBeHb. YueOHHK. MockBa. [IpocBemieHue.
2020

A.II. PeimkeBud. CoopHUK 3a1a4 1o ¢pusuke. Mocksa, Jpoda, 2005 -
2019 .

CoOopuuk 3ama4 no ¢pusuke 1151 9 — 11 xkmaccon. CocraButens [.H.
CrenanoBa. M.: «IIpocBemienne», 1996 r.

10. FO.A. CaypoB. ®usuka. [loypounsie pazpadbotku. 10 kiacc. [Tocobue

1St 001Ie00pa3zoBaTenbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

11. FO.A. CaypoB. ®wusuka. [loypounsie pazpadotku. 11 kmacc. [Tocobue

TS 0011Ie00pa30BaTENbHBIX OpraHu3aluii. ba3zoBslil u yriryOiIeHHbII

ypoBeHb. Mockga. [Ipocsemenue. 2017 r.

12.CO0opHUK TECTOBBIX 3aJaHUM 11 TEMATUUECKOTO U UTOTOBOTO KOHTPOJISL.

®usuka 10 knacc. M.: «uremext-Lientp», 2004 r.

13.C.M. Augpromeukun, A.C. CnyxaeBckuii. Duznka. « Konctpykrop»

CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kiaccel.

14. [Tocobue ns yuurenei. M.: [Ipocsemnienue, 2010



HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

HNHuTepHeT-pecypcsl

1.

2.

3.

s

N

Kuas ¢puzuka: obdyuaromias mporpamma, http://www.int-
edu.ru/soft/fiz.html

VYpoku ¢usnku ¢ ucnosb3oBanuem Murteprera.
http://www.phizinter.chat.ru/

®wusuka.ru. http://www.fizika.ru/

dusuka: koweknug onbITOB. http://experiment.edu.ru/
dusuka: 3JIeKTPOHHAS KOJJICKIIHS OMBITOB.

http://www.school.edu.ru/projects/physicexp

Karanor ccbuiok Ha pecypcebl o ¢pusuke http://www.ivanovo.ac.ru/phys

. becrnnatHbie oOyuaroiue nporpamMmsl 1o GpusnKe

http://www.history.ru/freeph.htm
Jlabopartopubie paboThI 110 Qusnke. BupTyansHbie 1abopaTopHbIe
pab6oTtsl. http://phdep.ifmo.ru

. AHuManus GU3NYECKUX MPOIECCOB OOBSICHEHUSMHU.

http://physics.nad.ru

10.Dusmyeckas SHIUKIIONEINS

http://www.elmagn.chalmers.se/%7eigor
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